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Quality of Life Following Infragenicular Bypass and Lower Limb 
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M. M. Thompson, R. D. Sayers, A. Reid, M. J. Underwood and P. R. F. Bell 
Department of Surgery, University of Leicester, U.K. 
Aims: To objectively assess the quality of life after femorodistal bypass and compare this to quality of life achieved following 
primary limb amputation. 
Design: Retrospective r view. 
Setting: Leicester Royal Infirmary, U.K., 1988-1993. 
Methods: A self-assessment postal questionnaire containing scales measuring emotional disorder, social functioning and 
mobility was sent to 112 patients who had previously undergone f morodistal bypass (n = 86) or primary limb amputation 
(n = 26). 
Results: Further analysis demonstrated that a secondary procedure (PTA or graft revision) to maintain graft patency did 
not adversely affect quality of life. Additionally, patients undergoing secondary amputation after graft failure had an 
identical quality of life to those undergoing primary amputation. 
Conclusions: These data illustrate that the quality of life after successful femorodistal bypass is higher than after primary 
or secondary amputation. To attain the maximum quality of life in patients with critical ischaemia, femorodistal bypass 
should be performed wherever feasible. 
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Introduction Methods 
Infragenicular bypass is now an accepted technique to 
revascularise critically ischaemic limbs and avoid the 
need for amputation. Infragenicular bypass may 
achieve high rates of limb salvage when combined 
with an aggressive vein graft surveillance programme, 
and may be performed with low morbidity and 
mortality. ~ In addition to the benefits of increased limb 
salvage, femorodistal bypass has also been demon- 
strated to be more economic than primary lower limb 
amputation.2, 3 
However, despite these apparent advantages, 
little attention has been directed towards the func- 
tional results achieved by limb salvage surgery. The 
aim of this study was to measure and compare quality 
of life in patients following infragenicular bypass or 
amputation. 
Study design 
Patients with rest pain or tissue necrosis undergoing 
either infragenicular bypass or primary lower limb 
amputation between April 1988 and February 1993, 
were identified from the vascular database of Leicester 
Royal Infirmary. In all cases infragenicular reconstruc- 
tion was the preferred option but some patients 
underwent primary lower limb amputation due to 
extensive tissue necrosis, due to a premorbid inability 
to ambulate, or due to severe dementia. A self 
assessment postal questionnaire designed to measure 
quality of life was sent to this patient cohort, who 
were asked to complete the questionnaire and return it 
in the prepaid envelope provided. Patients who failed 
to return completed forms within 6 weeks were sent a 
further questionnaire. 
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Quality of life questionnaire 
of life questionnaire consisted of 23 
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questions and responses designed to measure anxiet)~ 
depression, social functioning and mobility. Each part 
of the self assessment scale contained several alter- 
native answers which could be indicated by placing a 
cross in an appropriate box on the questionnaire form 
itself. Anxiety and depression were assessed by the 
well validated hospital anxiety and depression 
scale. 4"~ This 14 point self assessment scale was 
specifically designed to screen physically ill patients 
and the scale is not affected by somatic symptoms. 
This scale gave a score of between 0 and 21 for both 
anxiety and depression, and in both cases, the higher 
the score the higher the likelihood of emotional 
disturbance. A threshold score of 10 points was used 
to indicate significant anxiety or depression. 
Any disturbance in social functioning was quanti- 
fied by a 9 point rating scale which examined 
impairment of work, family relationships, ocial activ- 
ities, leisure activities and home management. All 
activities were graded and a social functioning score 
of between 0 and 30 points was obtained which 
indicated the degree of social impairment. Again, the 
higher the score, the greater the degree of impairment. 
This social functioning scale has previously been 
successfully utilised in cardiovascular research. 6 
Patient mobility and the use of walking aids was 
quantified and expressed as a score between 0 and 4 
points, 0 points indicating unrestricted walking and 4 
indicating no independent movement. 
Addition of scores from all 4 rating scales gave a 
total quality of life score for each patient between 0
and 76. 
Statistical analysis 
Where appropriate, quality of life scores are presented 
as medians with 95% confidence intervals. Compar- 
ison of quality of life scores between different patient 
groups was made using the Mann-Whitney U test. 
Sub-group analysis utilised the Kruskal-Wallis one- 
way analysis of variance. 
Results 
Patient cohort 
During the 59-month period of the study 112 patients 
underwent either primary infragenicular bypass or 
primary lower limb amputation at Leicester Royal 
Infirmary. Self assessment questionnaires were sent to 
all patients and replies were obtained from 82. Thirty- 
one patients were withdrawn from the stud~ 22 
having moved to an unknown address and nine 
having died. Seven other patients did not reply to the 
questionnaire. The median time delay between opera- 
tion and receipt of the postal questionnaire was 18 
months (1-59 months) in the reconstructed group, and 
16 months (1-41 months) in the primary amputation 
group. 
Of the 82 patients analysed, 31 patients (38%) had 
a fully functioning graft which required no inter- 
vention to maintain patency (primarily patent graft); 17 
(21%) had a patent graft which required at least one 
radiological or surgical intervention to maintain 
patency (secondarily patent graft); seven (21%) had a 
failed infragenicular graft with a subsequent major 
lower limb amputation (secondary amputation); and 17 
(21%) had a primary lower limb amputation without a 
prior attempt at revascularisation (primary amputa- 
tion). The median age of the patients was 69 year s . 
Attempted revascularisation versus primary amputation 
Quality of life scores were initially compared between 
all patients undergoing attempted lower limb revascu- 
larisation (i.e. primarily patent grafts + secondarily 
patent grafts + secondary amputations) to those patients 
having a primary lower limb amputation (Fig. 1). 
There was no significant difference in anxiety between 
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Fig. 1. Graph showing quality of life scores between patients 
undergoing attempted revascularisation to those undergoing pri- 
mary lower limb amputation. Values are median percentages of the 
maximum possible score with 95% confidence intervals. Thehigher 
the percentage score, the lower the quality of life. (D) reconstruc- 
tion; ([]) primary amputation. 
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these two groups of patients (p = 0.26, 95% CI -4.0 to 
1.0). However, patients undergoing attempted revas- 
cularisation had significantly lower levels of depres- 
sion (p -- 0.04, 95% CI 5.0 to 0.01), lower impairment of 
social functioning (p = 0.01, 95% CI 9.0 to 1.0) and 
greater mobility (p < 0.001, 95% CI 2.0 to 1.0, Mann- 
Whitney), than patients having a primary 
amputation. 
Total quality of life scores 
The total quality of life scores for each of the four 
groups of patients are illustrated in Fig. 2. The data 
was initially analysed by the Kruskal Wallis one-way 
analysis of variance which demonstrated specific 
differences between the four patient groups 
(p < 0.001). Having established these differences, 
specific inter-group differences were analysed using 
the Mann-Whitney test. 
There was no difference in the total quality of life 
scores in patients with primarily or secondarily patent 
grafts (p = 0.90, 95% CI 8 to -10) thus showing that 
repeated interventions to maintain graft patency do 
not impair quality of life. Similarly, there was no 
difference in quality of life indices between patients 
having primary or secondary amputation (p = 0.735, 
95% CI 13 to -9). Patients with patent bypass grafts 
had lower impairment of quality of life scores than 
patients undergoing primary or secondary amputa- 
tion (p < 0.001, 95% CI 22 to 7, p < 0.001, 95% CI 25 to 
8 respectively, Mann-Whitney). 
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Fig. 2. Graph showing quality of life scores in patients with 
primarily patent grafts 1 ° Patent) secondarily patent grafts (2 ° 
Patent), primary (1 ° Amp) and secondary amputation (2 ° Amp). 
Values are medians with 95% confidence intervals. 
Discuss ion  
The measurement of quality of life indices has become 
increasingly important in order to supplement the 
well established measures of treatment outcome. 7 
Recently, several studies have reported quality of life 
measures in carotid endarterectomy, 8 aortic aneur- 
ysm, 9 and cardiac surgery. 1° This study used a series 
of self assessment rating scales that have previously 
been extensively utilised in quality of life 
measurement.4, 6 
The main finding of this investigation was that 
infragenicular surgical reconstruction led to a higher 
quality of life than primary amputation in patients 
presenting with rest pain and/or tissue necrosis. 
Perhaps more surprisingly, the study also demon- 
strated that repeated interventions to maintain graft 
patency; either thrombectomy of a failed graft, or 
radiological or surgical angioplasty to treat vein graft 
stenoses, did not adversely affect he quality of life of 
patients following infragenicular arterial reconstruc- 
tion. This is obviously an important finding as up to 
30% of grafts may need revisional surgery or angio- 
plasty11, 22 to maintain graft patency and thus ensure 
limb salvage. 
Additionally, it has been demonstrated that 
patients undergoing a major lower limb amputation 
following failed infragenicular bypass have similar 
quality of life scores to those patients undergoing 
primary amputation. 
These findings support previously reported stud- 
ies of quality of life in patients with infrainguinal 
arterial occlusive disease. Albers et al. 13 evaluated 
quality of life in a small series of patients with severe 
ischaemia using the QL-INDEX. They demonstrated 
that quality of life improved if major amputation was 
avoided, and this improvement was sustained by a 
functioning raft in follow-up studies. In a similar 
study, Humphries et al. 14 demonstrated that quality of 
life indices in patients with critical eg ischaemia were 
improved by both proximal and distal vascular econ- 
struction. Other authors have shown that arterial 
revascularisation i  patients with limb threatening 
ischaemia leads to improved rehabilitation and mobil- 
ity in comparison to primary amputation. 15' 16 
In conclusion, the findings of this study support 
the view that infragenicular bypass is the preferable 
choice in patients with critical imb ischaemia since it 
was associated with a superior quality of life in this 
non-randomised study. Infragenicular bypass may be 
performed with low morbidity and mortalitN and can 
achieve xcellent limb salvage rates. Advanced age 17 
and poor medical condition 16 are not contraindica- 
tions to distal revascularisation, and reconstruction is 
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more economic than amputation. 2' 3 If revascularisa- 
tion fails and a secondary amputation is required, 
quality of life does not appear to suffer. 
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